Research has established that nanotechnology production is concentrated at a regional level. We know that such districts encourage the flow of knowledge, including "tacit knowledge", between the various players (in particular universities and hi-tech companies) and that this knowledge-exchange favours the development of scientific activity. In addition, regional public policies have been seen to encourage geographic concentration in order to stimulate economic development, and virtually every state in the USA has a districtdevelopment strategy as part of its economic development plan.
This newsletter analyses the emergence of districts in nanotechnology and the factors affecting their growth in order to understand the drivers of economic development. By analyzing the top 200 nano-districts, Nanotrendchart (www.nanotrendchart.org) sheds light on the clusterization process: Does geographical location matter? How significant is size? Does the area of specialization play a role? What are the dynamics affecting growth? The results are intriguing: academic production is seen to be highly concentrated, with fifteen districts representting over half of published articles; Asian districts are clearly growing significantly faster than those elsewhere; and district growth in the domain of engineering and physics is more rapid than in other disciplines.
Where are the nano-districts located?
In terms of large districts the Triad (North America, Japan and Europe) continues to play a central role, as can be seen in Table 1 
Studying nano-districts gives a new view on nanoscience
Data from 200 nano-districts -representing over 80% of articles worldwide -quantifies the shift towards Asia; at a national level several previous big players decline in significance. How big are the nano-districts?
As one might expect, academic production is highly concentrated, with more than 90% of articles generated by the USA and Canada, Asia and Europe. More interestingly, in total, 22 countries exceed the "1% of publications" (5500 articles) threshold. Within the European Union and associate countries, 10 countries including Israel and Switzerland, have achieved this level. What is surprising is that almost 40% of total scientific production worldwide takes place within only 35 districts and more than 70% of production in 200 districts. Table 2 shows the number of districts of different sizes for each of the major geographic zones. Production of academic articles is clearly more geographically concentrated in Asia especially in South Korea and Japan where large and medium districts are more significant than in Europe and in the USA.
In line with the arrival of the new players described above, the number of small and emergent districts is considerably higher in the European zone than in Asia. Worldwide, clusterization remains highly concentrated in Europe; polarized in the USA (northeast and south-west); concentrated in Japan and South Korea; and dispersed in China.
The dynamics of growth
Given the importance of districts for economic development, it is important to explain the factors affecting district evolution. Table 3 shows the average district growthrate by geographic zone from 1998 to 2006. Table 3 has several interesting features:
• The average annual growth rate of publications in nanotechnology is very high, around 13%, whereas the whole web of knowledge (Thomson Scientific ISI database) is growing at only about 3% yearly.
• Asian districts are growing significantly faster than those in the USA and Europe. The growth rate of American districts is 37% slower than those in Asia. However, within Asia there are higher variations in district growth than elsewhere. Two factors may account for this. Firstly, the mean size of Asian districts is smaller than those in the other zones; as smaller districts grow faster, Asian districts witness more rapid growth. Secondly, the largest Asian districts are growing fastest.
How and where are nanodistricts specializing?
For each geographical zone our data gives us an insight into the different specialization and its significance, and the importance of the zone. Table 4 summarizes the results.
Geographic specialization is highly heterogeneous. North America specializes in life sciences, with less emphasis on the physical and chemical sciences. On the other hand, Asia specializes in Engineering, computing and material sciences. The European profile is more balanced. Table 4 suggests that:
• Asia is more specialized in Engineering, Computing and Technology, Electronics and Telecommunications and, to a lesser extent, in Physical, Chemical and Earth sciences which are also the fastergrowing specialities.
• Asia has a tendency to specialize in all the life sciences which grow slower than other specialities. The USA and Canada are less specialized in Engineering, Computing and Material sciences and Electronics and Telecommunications -the latter following a global trend. Table 4 Area of specialization for geographical zones Table 4 : We have used an index of 100 to indicate an average level of specialization; higher than 100 shows the area to be highly specialized; less than100 means there is no specialization. The last column reveals the percentage of articles in each category. The total is less than 100% as marginal categories have been ignored. • The European zone has an intermediate profile, with no particular specialization other than some emphasis on Engineering, Computing and Material sciences, and Electronics and Telecommunications.
Notes on

Districts
What influences the way nanodistricts develop?
The rationale for nano-district growth is currently a topic of hot debate amongst policy makers and corporate strategists. Our results will be of interest to regional development agencies, corporate managers, public bodies and policymakers since they have clear implications for how economic growth is developped and sustained.
Our research has focussed on two different dimensions: structural variables which are determined by the environment (initial size, location, profile of specialization) and leverage variables (which shape the district in the short and medium term, for exemple the number of institutions involved, the openness of the district, its scientific diversity and the influence of public policy).
How significant are structural variables?
We looked at a number of variables: size, geographic area, area of scientific specialization, fragmentation amongst different institutions (university laboratories, etc.), openness (the degree of collaboration between authors within and outside a district as measured by co-authorship amongst actors), geographical proxymity, and the influence of public policy.
Our results show that structural aspects explain 66% of the variation in growth, and that these play a central role in creating a favourable environment for innovation. Of particular interest is "path dependency" -where an existing activity acts as a catalyst for growth.
Nanotechnology firms tend to be located adjacent to large firms already involved in one of the parent disciplines, large universities carrying out research in nano-related technology, or large technology research establishments.
Do leverage variables play a role?
Regarding this second category of variable we have several interesting findings:
1. Increased scientific diversity, through the development of specific scientific teams, increases the growth rate of the district. Institutional and scientific diversity go hand in hand, suggesting that organizational barriers within districts do not slow down information circulation.
2. Whereas scientific and institutional diversity impact positively on district growth, the degree of openness has a negative impact: higher openness reduces district growth. This may be a result of geographical patterns of collaboration, as seen in Asian districts, which grow faster and show a low proportion of coauthorship outside the district.
3. With the growth of the internet, globalization and modern communication technologies, companies are increasingly able to resource globally. One might then expect geographical location to play a diminishing role. Interestingly, however, the production of scientific articles appears to be increasingly concentrated. The richness and diversity of the local environment, and the closeness of the relationships amongst key players and the entrepreneurial spirit, are all key to district development. Given the importance of this intense scientific environment, geographical proximity is therefore considered a key factor in district 
What do our results mean for policymakers?
The results confirm firstly that the trend towards Asia is very strong and that the initial advantage of the triadic countries is rapidly vanishing in term of the production of articles. This is less pronounced in terms of highly cited articles as the most cited articles are mainly produced by USA-and Europe-based scientists.
A second major conclusion underlines the high concentration of global research, with only 200 districts, and 35 large ones, worldwide. This is not simply a result of previous agglomeration trends since -as we have seen -it is Asia that now appears as a major player world science, challenging USA domination. Even in Europe, geographical distribution is shifting significantly. For instance, Cambridge is no longer in the top 35 districts.
Only a few large districts worldwide are of sufficient size to benefit from the growth associated with a diverse knowledge base. As emergent, small-and medium-size districts remain specialized, we would therefore recommend that National and regional public policies be integrated to support their development. In this way smaller, or specialized districts, can create strong ties with fast-growing areas to maintain their growth.
Box 1 Identification and construction of 'nanodistricts': methodology
Data collection was based on publications systematically collected from the ISI/web of Science through a specific query based on keywords. The database counts around 600,000 publications in nanotechnology from 1998 to 2005. We define "participation to publication" as the participation from one institution to a publication. The number of participations is higher than the number of publications, with 1,055,130 participations.
The software developed for geolocalizing addresses was based on a semantic recognition of cities (and states, regions or prefectures for Federal countries). We used the geolocalization engine, MapPoint (2006) , to allocate cities their data in the World Geodesic System of 1984. The treatment is automatic (residual cases are also proposed for manual handling). This enabled to 94% of all addresses (just under 1 million) to be geolocalized and 97% of total articles. All cities with 1000 addresses and more were then identified.
Nanodistricts were constructed using a geographic rule: all addresses were within a 50km radius. This applied worldwide except for Japan, Korea and Taiwan where the radius was 30km. When two districts had more than 20% of addresses in common (calculated on the smaller district) they were merged.
